Folding of phage P22 coat protein monomers: kinetic and thermodynamic properties.
To assemble into a virus with icosahedral symmetry, capsid proteins must be able to attain multiple conformations. Whether this conformational diversity is achieved during folding of the subunit, or subsequently during assembly, is not clear. Phage P22 coat protein offers an ideal model to investigate the folding of a monomeric capsid subunit since its folding is independent of assembly. Our early studies indicated that P22 coat protein monomers could be folded into an assembly-competent state in vitro, with evidence of a kinetic intermediate. Using urea denaturation, coat protein monomers are shown to be marginally stable. The reversible folding of coat protein follows a three-state model, N if I if U, with an intermediate exhibiting most of the tryptophan fluorescence of the folded state, but little secondary structure. Folding and unfolding kinetics monitored by circular dichroism, tryptophan fluorescence, and bisANS fluorescence indicate that several kinetic intermediates are populated sequentially through parallel channels en route to the native state. Additionally, two native states were identified, suggesting that the several conformers required to assemble an icosahedral capsid may be found in solution before assembly ensues.